In 167(70.1%) were stable were reached to NICU. In 11 (5.2) cases were hypothermic. In 31 (14.7%) cases were cyanotic. There were no significant relation between person of transporter with stability of newborn. Unstable newborn were transported by physician more than nurses and technicians. In stable group more people passed the newborn CPR workshops but this difference was not significant statistically. In spite of progress in transportation condition recently, better specialized training for newborn transportation can improve transportation yet. It is necessary to register transportation data more precisely.
Healthcare activities in every country are assessed by the rate of newborns and mothers' deaths during the pregnancy or thereafter 1 . One important factor with great effect on mortality of newborns is the appropriate way of transportation from the birth place to neonatal unit or NICU. 2 It has been estimated that in 50% of high-risk pregnancies transportation of mother is impossible before the delivery. In such conditions transportation of the newborn must be carried out by a highly trained team 3 . In a study by Hood et al, it was shown that the mortality is 60% higher when the newborn is transported by an untrained team 4 . In these cases hypothermia and acidosis are the most common events 5 . Development and improvement of NICUs and inter-hospital transportation services for severely ill newborns are important factors in reducing mortality and morbidity 6 . About 40 years earlier women and newborn specialists found that newborn outcomes were better when received treatment in level 3 centers 7 . However, the goal of newborn transportation is not the physical transfer of the subject with any conditions and any equipment, but it is the reduction of death rate of newborns by means of stabilizing the general conditions before the transportation and maintaining those conditions during, and after 8 . Considering the above mentioned points and the danger of parturition and high susceptibility of newborns, improvement of medical care during the transportation to specialized centers is a must in order to reduce their mortality, intratransportation side effects, and transportation duration 9 . Thus, the existence of a newborn transportation system in the trained team is a necessity for making developed equipment and specialized centers accessible to newborns.
Any form of intervening and inappropriate decisions during the newborn transportation can result in unwanted outcomes such as pain, increased mortality, increased expenses, side effects, and time waste 10 . Thus, the presence of trained personnel, appropriate equipment and vehicles, and transportation protocols are necessary during the transportation to level 3 centers 11 . Therefore, assessment of the present conditions in newborn transportation has an important effect on determination of advantages and disadvantages of this process and future planning. This study aims to investigate the condition and problems of the newborn infants before and during transportation to Mofid children's Hospital NICU as one of the major referral centers in Iran.
MATERIALS AND METHODS
This is a cross sectional study conducted in Sep 2010 to Sep 2011. In this period all newborn transported to NICU ot Mofid hospital were enrolled. For each newborn a questionnaire consisting of question about demographic, condition of transportation, time of transportation, drugs and other treatment measurs were filled. In the end, collected data were reported in the form of descriptive statistics using the mean and standard deviation for quantitative data, and frequncy and relative frequency for qualitative data. Chi-squred test was used to compare the means and relations. 137 newborns (64.9%) received oxygen during transportation. In 22 cases (10.4) a bag of air conditioner was used and laryngoscope was implemented for 2 subjects (0.9%) for intubation.
RESULTS

From
From all participants 142 stated that they had participated in resuscitation workshops while 47 mentioned they had not who are 62.8% and 20.7% respectively. The rest of participants did not have any information regarding this item.
91 transportation institute were governmental and 91 were private, making 43.1% each. Almost all cases (99, equivalent to 94.2%) were transported via incubators.
119 newborns (56.4%) were males and the rest were females.
112 (53.1%) of all hospitals were governmental, 68 (32.2%) were private, and rest were from other organizations such as social security organization, armed forces, etc.
90% of pregnancies (190 cases) were singlet and 10% (21 cases) were multiplets.
As for 1-minute Apgar score, there was no information about 75 cases (35.5%) of all. Apgar scores of 5 subjects were 3 or lower. This value for 25 cases (11.9%) was 3 or between 3 and 7, and for 106 subjects (50.3%) it was 7 or higher. From 132 cases who had 5-minute Apgar score, 2 cases (1%) had a score of 3 or lower, 10 (4.7%) had a score between 4 and 7, and the rest (120 cases, equivalent to 56.9%) were higher than 7.
The reasons for transportation were internal and surgical problems in, respectively, 109 (51.7%) and 102 (48.3%). The receptionists were attending physicians (internal and surgery), fellows, and residents in 87 (42.2%), 94 (44.5%), and 30 (14.2%) cases respectively.
The birth types were natural in 53 cases (25.1%) and cesarean in 158 (74.9%) cases.
The transported newborns to Mofid hospital's NICU had been hospitalized previously in neonatal units, nurseries, and NICUs in, respectively, 51 (24.2%), 40 (19%), and 115 (54.5%) cases.
In 179 cases (84.8%) surfactant had not been prescribed in their previous medical center while 32 cases (15.2%) were injected.
From all patients only 3 (1.4%) had the experience of being hospitalized in Mofid hospital's NICU and the rest were all new to the situations.
The cities of birth were Tehran, Qom, Arak, and Karaj in, respectively, 146 (70.2%), 8 (3.8%), 9 (4.3%), and 9 (4.3%) cases.
As for initial determination of the disease, the most common referral reason was respiratory dystrophy with 83 occurrences and the followings were prematurity, esophageal atresia, and diaphragmatic hernia with 22, 17, and 9 incidences.
The mean and standard deviation of newborns' ages were 189.21 and 350 hours. The minimum and maximum values were one hour and 90 days respectively. The most frequent value (Mode) was 24 hours. years for this item.
Shortest and longest transportation time were 15 and 540 minutes (mean = 81.97 minutes).
25 and 41 weeks were the exterma values for pregnancy length with a mean of 34.66.
There were no significant relation between the general wellbeing of newborns and the person who is responsible for transportation (physician, nurse, or technician) (graph 1). In unstable cases the percentage of the presence of a physician were higher than two others. When analyzing the relation of general wellbeing of the newborns with the participation of the person accompanying the subject during transportation in CPR workshops, no significant one was found.
In addition there was no significant difference between transportation duration and birth type in both groups (stable and unstable).
The relative frequency of stable overall conditions in newborns transported via governmental ambulances was higher, however its difference with other ambulances was not significant (graph 2).
In those incidents in which a physician accompanied the subject the relative frequency of the appropriate intubation was higher. This value was also higher with those cases transported by someone who had passed CPR workshops or a private ambulance, however the differences were not statistically significant. There were no significant difference between the types of the center (governmental, private, etc.) with respect to the levels of participating in CPR workshops.
In unstable cases a higher percentage had internal problems, however this was not significant when compared to the group with stable overall conditions. A higher proportion of newborns who were transported from private hospitals had received surfactant, nevertheless the difference was insignificant. Furthermore, prescription of surfactant was insignificantly higher in cases with internal problems compared to those with surgical problems.
The mean weight and the mothers' age were lower in the group prescribed with surfactant. Both these relations were found to be significant.
DISCUSSION
Generally it has been shown in several studies that, like preterm newborns, term newborns also may face serious dangers 121314 making transportation a necessity in a way that the mean pregnancy duration in our study was 34.66 weeks (the exterma were 25 and 41), and 33. 79 1517 . This and the fact that 5.54% and 2.24% of transported cases were previously hospitalized in, respectively, NICU and neonatal units suggest an increase in the number of care centers. Augmentation of transported newborns diagnosed with surgery in our study from 73.22% to 3.48% is a sign of elevated life expectancy in these patients and active surgery centers and this means a relative upturn in respiratory distress cases' outcomes in recent years. Treatment and stabilization of overall condition of newborns before transportation is of high importance 18 . In a study in Sari 1.10% and 2.39% of subjects were hypothermic and cyanotic respectively and neither groups had been prescribed with surfactant 15 . However in our study 2.5% of cases were hypothermic and 7.15% were cyanotic and in a research in Canada the proportion of hypothermia was 2.25% 19 . Considering the surfactant prescription in 2.15% of transported cases in our study it can be perceived as a relative improvement of diagnosing and treatment equipment. In our results it was shown that the mean duration of pregnancy and the mean weight were lower in the group which received surfactant. This was statistically significant in both aspects. However, there were no significant relation between patients with internal and surgical problems with respect to prescription of this medicine. Though this value was higher in internal patients it could be due to the fact that the surgical patients encounter many problems such as failure, respiratory distress, etc. 20 which make the prescription of surfactant inevitable.
As for the transportation conditions, 10 years ago in Tehran 17 84.36% and in a study in Sari 15 7.79% and 3.94% of cases in our investigation were transported via portable incubators and all cases had CPR bags. Transportation duration increased in our study to 81±97 minutes when compared to 10 years ago in which this value was 46±17 minutes. This is justifiable considering that 8.29% of subjects were transported from another city to Tehran.
In the study of Sari 9.12% of subjects had tracheal tube and 7.2% of these cases had inappropriate positioning. In our study these values were 6.24% and 6.6% respectively. The frequency of appropriate intubation was higher when the transportation was carried out by a physician or someone who had passed CPR workshops. However statistical insignificance of the relation necessitates further investigations with larger sample populations and more information about participating in CPR workshops.
Transportation of newborns to NICUs requires a trained team. Several studies demonstrated that transportation side effects such as hypothermia and acidosis and some events such as tracheal tube loss is higher when an amateur team is responsible 21 22 . In the previous study in Tehran in 9.78% of incidents a nurse and in 1.21% an intern accompanied the patient 17 . In Sari 4.32% of cases were conveyed by a nurse and 6.67% by an intern and a nurse 15 . These proportions were 5.27%, 5.58%, and 4.19% for, respectively, physicians, nurses, and technicians in our study.
CONCLUSION
However the percentage of physician participation in unstable cases was higher in our study, there were no significant relation between the accompanying person and stability of the patient. This suggested that appropriate training, and CPR and retraining courses are more effective. This is in agreement with the American neonatology society's recommendation stating that one of the members of the team must be an skilled nurse with 5 years of working experience.
